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l. INTRODUCTION 
After the good results obtained in the last years with 
multiple cropping of cassava and cornrnon beans (Phaseolus vul-
garis), research at CIAT was directed towards other tropical 
legurnes, especially cowpea (Vigna unguiculata), in order to 
elaborate cassava intercropping systems for climatic and soil 
conditions, under which beans do not grow well. This is the 
case on soils with low pH, low fertility and high Al and Mn 
content, which are widely distributed in the tropics (Isbell, 
1978). An example of these edaphic conditions is represented 
by the soil of the Experimental Station CIAT-Quilichao (see 
soil conditions in Chapter 2). On this soil cornrnon beans are 
only growing with a high input of lime and fertilizer. On the 
othar hand, other legumes with tolerance of high levels of Al 
and Mn, and adaptation to low pH and low fertility show vigor-
ous growth and high yield even at very low levels of purchased 
inputs. Although being lower in nutritive value as comparad 
to cornrnon beans, thair protein content is high enough to be a 
valuable complement to the high calorie producer cassava (Cour-
sey & Haynes, 1970). The combination of cassava with grain 
legumes other than beans has with few exceptions not received 
a great deal of attention from researchers. A few experiments 
have been conducted by Mohan Kurnar 1978 (cassava with ground-
nuts, mungbeans and soybeans) Gonzáles, 1976 (Cassava with 
cowpea) and Thamburaj and Muthukrishnan 1976 (Cassava with 
groundnut, cowpea and mungbeans). 
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Nevertheless it can be expected that for the combination of 
cassava with tropical grain legumes other than cornmon beans 
the same principIes should be valid as for the combination of 
cassava with cornmon beans. 
A relatively non-aggressive, erect growing legume with a 
rapidly growing root system should be found that matures in 
less than 100 days so that the legumes can reach pod filling 
stage before cassava starts to close rows and shading gets 
serious. A rapid top-growth of legumes to cover the ground 
is desirable in order to give protection against eros ion and 
water los ses throughrun off. Vigorous root growth is al so 
very important in order to give protection against water ero-
sion and enhance cassava growth through N fixation and Ca + P 
unlocking. Besides the search for a suitable high yielding 
legume with the above mentioned desirable characterístics, in-
vestigations were also started to determine optimum agronomíc 
practices, such as legume planting density, spatial arrange-
ments and fertilization. 
2. EXPERIMENTAL CONDITIONS 
The field experiments reported her.e were planted at CIAT-
Quilichao on an Ultisol (Palehumult, high in manganese, and 
aluminium and with low water holding capacity). 
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pH , Organic P Al Ca. Mg K Mn 
matter Bray II 
% ppm meq/100 9 soil ppm 
4.01 7.43 10.1 3.39 1.92 0.32 0.30 54.8 
The climatic conditions can be surnmarized as follows: 
Altitude 99Om, Yearly mean temperature, 23.1 Q C (mean-max 29.5, 
mean minimum 18.3) yearly rainfall with two not very intense 
dry seasollS1850 mm., average relative humidity 77,1%~Fig.l). All 
experiments were irrigated when needed, especially after plant-
ing. Cassava and legumes were always planted simultaneously 
and cassava in all experiments was harvested after ten months. 
3. SCREENING OF GRAIN LEGUME COLLECTIONS 
a. Monoculture 
In this experiment, collections of grain legumes 
were tested: Mungbeans (Vigna radiata, 66 cultivars), 
Cowpea (Vigna unguiculata, 61 cultivars), Pigeon 
(Cajanus cajan, 14 cultivars), Jack bean (Canavalia ensi-
formis, 1 cultivar), Flat pod peavine (Lathyrus cicera, 
1 cultivar) as non-climbing and Winged beans (Psophocarpus 
tetragonolobus, 9 cultivars), Velvet bean (Stizolobium 
derringianum, 2 cultivares) and Swordbean (Canavalia gla 
diata¡ 1 cultivar) as climbing species. Principal selec-
tion criteria were tolerance of low pH and high aluminium 
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content of the soil, growth habit, growth duration and 
yield. A plot consisted of a double row 3.75 m in length, 
with a distance between rows of 0.6 m, distance between 
planta within a row was 0.15 m. (Fertilization see Table 
10). Most species showed little tolerance of the soil 
conditions, best adaptation being shown by cowpeas (Table 
1). The plants were mostly growing well, the germination 
was high and flowering and pod set were good. Average 
yield of the 61 cowpea cultivars was 1178 kg/ha (14% mois-
ture). Three cultivars were yielding more than 2000 kg/ha 
(Table 2), 15 lines produced more than 1500 kg/ha and 19 
were yielding more than 1000 kg/ha. In conclusion, the 
yielding ability of 37 lines of this collection was accept-
able considering the prevailing soil conditions. Good 
yields were also obtained froro Velvet beans, one species 
was yielding 1440 kg/ha and the other 490 kg/ha. Pigeon 
peas and the two Canavalia species were growing and flower-
1ng well without showing reaction to soil conditions but 
there was no pod-or seed seto 
The winged beans' were growing poorly with the typical 
symptom of Al-toxicity, but they were flowering (24 flowers 
Iplot or 0.28 per plant) over a period of two months. A 
small yield of both fresh pods and grain was recorded. The 
yield of roots was very low. 
Mungbeans had a mean germination of 47% after 7 days, 
but the young plants showed very low vigor and many of 
them died so that after 14 days live plants were only 31% 
TABLE 1 
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YIELD OF LEGUME SPECIES SCREENED IN t10NOCULTURE AND INTERCROPPED 
WITH CASSAVA (CHC-40) AT CIAT QUILICHAO, 1978 
NUMBER OF GERM 1 NA TI ON tlo, OF PODS PODS GR,l,IN 
CULTIVARS AFTER 14 DAYS (W!TH GRAIN) KG YIELD DM/HA KG,' HA (%) 1M2 14% H20 
MONOCULTURE 
COWPEA 61 82 110,7 397,7 1,178,6 
VELVET BEMIS 2 63 68,3 297,2 948.0 
MUNG BEANS 66 31 11,2 12,1 30.7 
WINGED SEAN 9 61 2.9 29.4 11.1 
CANAVALIA ENSIFORMIS 1 80 0,0 0,0 0.0 
PIGEON PEA 14 68 0,0 0,0 0,0 
LATHYRUS CICERA 1 9 0,0 0,0 0.0 
CANAVALlA GLADIATA 1 23 0,0 0.0 0.0 
INTERCROPPED 
COWPEA 61 71 38.5 108.3 Q9j,1 
LIMA BEANS 3 76 0.8 3.3 5.0 
MUNG BEANS 66 34 3.0 2.7 6,0 
SOYBEAN 8 17 7,9 16.2 24.1 
CANAVALIA ENSIFORMIS 1 93 9.6 79.1 76.~ 
PIGEON PEA 24 71 0.4 0.8 0,2 
LATHYRUS CICERA 1 42 0,0 0,0 0.0 
CANA VALlA GLADIATA 1 31 0.0 0,0 0,0 
TABLE 2 GRAIN LEGUME COLLECTlON TRIALS 1/78 ANO 2/78. DATA OF BEST COWPEA CULTIVARS IN MONoeULTU-
RE AND ASSOCIATION WITH CASSAVA ev. eMe 84. CIAT-QuILlcHAO, 1978. 
YIELD(l~% MOISTURE) No. OF PODS WEIGHT OF 1000 
KG HA 1M2 SEEDS DAve 
IN % G. TO GRAIN COLOUR OF 
MONO ASSDe. MONO MONO Assoe. MONO Assoe. MATURlTY 
TVX-1l93-059D 2124 374 17.6 156.7 36.8 128.6 130,6 82 PURPLE RED 
TViH977-0D 2048 644 31.5 11J6.9 64.5 92.6 91.4 84 WHITE 
TVX-1836-9E 2009 429 21.3 179.2 56.6 m.5 107.5 80 ~IHlTE 
TVN-3529 1816 275 15,1 143.1 35.0 163,9 136,3 80 WHITE 
TVrl-2616-P-OID 1777 270 15,2 137.8 34,6 131.0 128.9 79 BEIGE 
P-18 1743 573 32.9 120.8 3LJ,2 136,4 136.6 81 BRO,IN 
TVX-1l93-9F l722 164 9,5 165.0 22,8 95.5 74 PURPLE 
TVX-1l93-7D 1710 3lJ4 20.1 143,3 40,1 114.2 102.8 80 BROIm YELLOWI SH 
TVX-289-46 1688 516 30.6 117.2 44.3 150.7 142.3 83 BEIGE-ROSE 
VITA 4 1672 612 36.6 147.5 51.2 100.9 92.8 83 WHITE 
TVX-1836-P19 G 1553 768 49.5 158,3 77.8 130.7 129,4 81 WHITE 
TVX-830-01B 1448 657 45,4 126,4 60.1 155.5 159,5 87 DARK-BROWN-YELLOW 
TVX-1836-19E 1622 571 35,2 158.3 64.2 123,6 126.7 77 WHITE 
TVX-337-3F 1652 555 33,6 146,9 46.5 95,8 84.9 83 WHITE 
CAUPI COSTA 1077 525 48.7 91.1 46.9 97.0 lll2.9 87 WHITE 
SVS 3 1601 523 32.7 95.4 36.3 131.2 133.3 81 BROWN 
. 
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and after three weeks only + 26% of the original planting 
density. At harvest this number was further redueed to 21%, 
maximum grain yields being only 91 kgjha. 
Lathyrus cicera germinated but all plants died within 
four weeks. An influence of the different legumes on the 
following cassava-groundnut experiment was not given. The 
groundnuts (in association with cassava) were yielding 687.8 
kg/ha (shelled groundnuts with 14% moisture) after mungbeans, 
687.9 kgjha after cowpea. The average yield of the total ex-
periment was 686.8 kgjha. There was a negative correlation 
between grain yield and Al-eoncentration in leaves (at flower-
ing) and grain of cowpea, i.e. higher yielding cultivars had 
lower Al-concentrations in these plant parts. Root concentra-
tions of Al did not show the same tendency (Table 3). On the 
other hand, P concentration in the grain showed a positive cor-
relation to yield (Fig.2), indicating that a cultivar's avoid-
ance of high Al-Ievels and raaching high P-Ievels in plant tis-
sue particularly in the grain, was related to its yielding 
ability. Similar Tendencies were not observed with ~1n, Ca and 
Mg concentrations. 
b. Association 
In this experiment the same grain legume collection l 
which was tested in monoculture, was planted in as socia-
tion with cassava, cv. CHC 84. Nine plants of cassava 
were planted in two replications with one row of legume 
The climbers winged bean and velvet bean were not tested in 
association while soybean and non-climbing limabeans were added. 
TABLE 3 
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GRAIN YIELD AND MINERAL ELEMENT CONCENTRATION IN A COWPEA COLLECTlON 
GROWN ON ACID, INFERTlLE SOIL WITH HIGH AL AND LOy/ P LEVELS. CIAT-
Qu 1 Ll CHAO, 1978 
RANKI CUL TlVAR 
GRAlN 
YIElD AL - PPM -' P - PPf1 
KG/HA GRAIN1 lEAVES2 ROOTS1 GRAINl LEAVES2 ROOTSl 
, TEN BEST CULTIVARS 
1. TVX-1l95-059D 2123.5 10 370 7200 0.40 0.05 0.12 
2. TVU-1977-0íJ 2047.5 50 0.06 
3. TVX-1836-9E 2008.9 20 450 3500 0.40 0.12 0.09 
4. TVU-3629 1815.5 50 270 4200 0.45 0.08 0.10 
5. TVU-2516-P-OID 1776.9 29 270 2320 0.13 0.10 0.35 
6. P-18 1742.8 90 170 2220 0.36 0.08 0.08 
7. TVX-1193-9F 1722.4 100 500 2500 M2 0.11 012 
8. TVX-1l93-7F 1709.5 220 470 3900 0.37 0.15 0.08 
9. TVX-289-45 1688.2 180 660 5000 0.26 0.10 0.08 
10. VJTA 4 1672.2 100 220 5500 0.32 0.12 0.12_ 
WHOLE COLLECTION 
1-10 1823.7 87 377 lJ036 0.32 0.10 0.13 
11-20 1570.5 88 539 4644 0.39 0.10 0.10 
21-30 1304.4 99 675 5700 0.35 0.15 0.10 
31-40 1041.3 37 612 4655 0.41 0.15 0.10 
41-50 871.4 130 531 4021J 0.39 0.10 0.11 
51-61 525.4 70 418 43lJ5 0.34 0.12 0.14 
CORRELATION 
-0.89 -0.76 -0.46 0.9lj 0.72 0.41 COEFFICIENT 
1 AT PHYSIOLOGICAL MATURITY 
2 AT FLOWERING 
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on both sides. The fertility level of the plots was ex-
tremely low, only 500 kg/ha of lime was applied, and the 
pH of the soíl was even lower than in the monoculture 
screening experimento As a result, legume grain yields 
in association suffered from double stress, both due to 
the soil conditions and competition from cassava. The 
vegetative growth of the legumes was reduced and grain 
yield reductíons were strong: mungbeans yielded 20% and 
cowpea 39% of the monoculture yield. On the other hand, 
the cassava yield was also reduced through the competition 
with legumes, especially with cowpea and canavalia. Cul-
tivar Ct1C 84 and also Cf.1C 40 which was used in Experiment 
3/78 suffered serious insect infestations, most severe 
damage beíng caused by thrips. Insecticides were not ap-
plied so that root yield was low in all cases, both due 
to insect damage and low soil fertility (Fig.3). 
As this figure shows the relatively high cowpea yield 
was associated with a strong reductíon in cassava yield. 
Mungbeans grew poorly (similar to monoculture) without 
affecting the cassava yield. The very poorly growing 
soybeans, limebeans and Lathyrus had a positive influence 
on cassava yield (x 106.8% of monoculture yield) as well 
as on the starch yield (107-114 % of monoculture), but 
since the nurnher of cultivars in these species was low 
(12 data for soybean, 2 for canavalia, 2 for Lathyrus) 
these differences could not be secured statistically. 
2 o 
1 8_ 
1 6-
4 
o 1 
...J 
W 
2-
->-
1- 1 
o o-
o 
ce: 
...J ¡:: 8 
o 
1-
6 
4 
1-
!-
e-
r-
w 
ce: 
::::> (,f) 
1- Z 
...J e:( 
:::> w 
U <Xl 
o <.!:l 
z z 
o :::> 
::E: ::E: 
i 
., • /16 
-
--
e:( 
a:: 
w 
u 
-e:( u (,f) 
w (,f) (,f) Z 
a.. (,f) Z (,f) Z e:( 
Z e:( :::> e:( w 
e:( Z e:( UJ ce: UJ <Xl 
IJ.J o w <Xl >- ¡:Q o 
a.. w <Xl <C ::¡: ~ ce: 
::s:: (!) >- ::E: 1- U o 
o 
-
o 
-
<C e:( ::s:: 
u a.. U"J ...J ...J -., (,f) 
1---
I I I 
LEGUME SPECIES 
FIGURE 3 CASSAVA ROOT. YIELD AS INFLUENCED BY 
ASSOCIATION WITH DIFFERENT LEGUME 
SPECIES. EXPERIMENT 2/78, CIAT-QUI-
LICHAO, 1978. 
... /17 
c. Crop interaction 
We found that the legume's growth habit and adapta-
tion influenced the performance of both the legumes and 
cassava. Although distance between legumes and cassava 
was always the same at planting, legumes with a stronger 
vegetative development (root + top) due to both greater 
tolerance to acid, infertile soil conditions and genoty-
pically determined growth habit - such as cowpeas and ca-
navalia - may have left less distance or space between 
them and cassava, making competition for space (light, 
CO 2 , water, nutrients}, more serious than those species 
with a 1ess vigorous vegetative development. Por this 
reason, mungbeans, soybeans, 1imabeans and Latyrus did 
not reduce cassava yield whereas cowpeas, pigeon pea and 
canavalia reduced root yield of associated cassava markedly 
both due to vigorous growth (cowpea & canavalia) and ina-
dequate growth habit (pigeon pea, too tall). 
However, cowpea cultivars which showed less vegeta-
tive deve10pment due to an early and intense flowering 
habit left more "free space" between the associated crops 
and were therefore less aggressively competing with cas-
sava. 
d. Monoculture - association relationships 
Besides the screening for tolerance against the soil 
conditions it was also important to examine how observa-
tions made with legumes in monoculture would corre late 
... /18 
with those made with legumes and cassava in association. 
A significant correlation between traits in monoculture 
and association would allow to screen collections in mono-
culture only and avoid the more complicated and timekaking 
screening in association. General yieId correlations were 
high between the cowpeas in both experiments (Table 4) but 
would nevertheless not allow to say which high yielding 
cultivar (in monoculture) would be high yielding and least 
competitive when planted in association. 
There was a relatively high correlation (see Table 4) 
between the cowpea yield in monoculture and in association. 
This would indicate that high yielding cowpeas planted in 
monoculture would also be high yielders in association, 
and viceversa. There was also a lower, but constant cor-
relation between number of flowers per hectare in monocul-
ture and yield in association, but not between the number 
of flowers per plant and the yield in monoculture. 
No correlation was found between cowpea yield in mono-
culture and the cassava yield in association. AIso, the 
yield of tops (withoút grain) or roots of cowpea was with-
out influence on the cassava root yield. However, a gen-
eral negative relationship between number of flowers, num-
ber of pods per unit are a and cassava root yield appeared 
to eXist, pointing to the fact that cowpeas with a higher 
level of development at flowering and pod formation would 
impose stronger competition on cassava then cowpea culti-
vars with less development at this stage. 
TABLE 4 
COWPEA GRAIN 
YIELD 
ASSOCIATION 
COREELATION COEFFICIENTS (r) BETWEEN COWPEA FLOWER NUMBER AND GRAIN 
YIELD IN MONOCULTURE AND COWPEA YIELD IN ASSOCIATlON WITH CASSAVA. 
EXPERIMENT 2/78. CIAT-QUILICHAO, 1978. 
FLOWERs/HA 
DEC 6 DEC 11 DEC 13 
0.41 0.43 0.52 
PROBABILITY 0.0240 0.0160 0.0031 
• • 
DEC 16 
0.53 
0.0029 
COWPEA 
GRAIN 
YIELD 
MONOCUL-
TURE 
0.55 
0.0001 
• 
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As a practical conclusion, it may be said that in se-
lecting grain legumes for adaptation and high yield in as-
sociation with cassava, it is re1ative1y safe to do this 
se1ection in legume-monocu1ture screening trials as a 
first step to eliminate materials with low potentia1. Par-
ticu1ar1y on acid, inferti1e soils the overriding factor 
will be that of adaptation to adverse soi1 conditions; 
growth wil1 be somewhat redueed and growth habit wi11 
therefore not vary so drastica11y as to eause large dif-
ferences in association suitability and competition with 
cassava. Even though legumes with intense ear1y f10wering 
(and maturity) appear to be the most suitable, since ear1y f1o-
wering reduces excessive vegetative deve10pment unfavourab1e 
for cassava yie1d formation and ear1y pod fi1ling enables 
the 1egume to escape serious shading by cassava. On the 
other hand, the possibility to screen cassava for inter-
cropping with 1egumes independent of its companian crop 
appears not ta exist i.e. screening cassava cultivars for 
association suitability in monoculture, since with cassa-
va nat only yield potential per se is important but growth 
habit (especia11y branching habit) has been shown to be 
of outstanding impartance for the performance af associated 
legumes, this being decisive for the overal1 productivity 
of the system (Thung & Cock, 1978). 
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4. PLANTING OENSITY ANO SPATIAL ARRANGEMENT OF COWPEA 
a. Experiment 3/78 
The cassava-cornrnon bean research at CIAT showed that 
by simultaneously planting with normal monocrop densities 
of both crops in association, highest land equivalent ra-
tios and greatest total yields are obtained. In order to 
examine this practice with cowpeas and groundnuts under 
acid, infertile soil conditions, trials were established 
using legume densities of 111.000, 222.000 and 555.000 
plants/ha in different row arrangements between cassava 
(Fig.4). Cassava density was kept constant at 9.259 pl/ha 
in a 1.8 x 0.6 m arrangement. Yield results of intercrop-
ped cowpeas (Fig.5) showed that greatest yields were ob-
tained with 110.000 pl/ha, a density which is currently 
also used for cowpea monoculture plantings (Erskine & Khan 
1976). Cassava yield data from this trial showed that 
110.000 pI/ha of cowpea imposed the least competition on 
cassava which produced the greatest fresh root yield at 
this cowpea density (Fig.6). However, both eowpea and 
cassava yields were less influeneed by eowpea density 
than by spatial arrangement. Cowpea yields were lowest 
in the 70/2 system, possibly due to an increased intraspe-
cific competition in this arrangement, whereas the 60/3 
system produced greatest cowpea yields. On the other hand, 
cassava yields were greatest with the 70/2 arrangement 
sinee this system minimizes interspecific competition, and 
--4512--
1-45-1 90--45-1 
I 180 I 
--70/2--
1-70.-.J 40L70-i 
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I 180 ' 
FIGURE 4 ROW ARRANGEMENTS USED FOR LEGUME PLANTING IN ASSOCIATION WITH CASSAVA. CIAT-
QUILICHAO, 1~78-1980. 
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lowest with the 45/2 system where the two species were 
planted at the closest distance. As a result, the 60;3 
arrangement appears to be a reasonable compromise combin-
ing an intermediate cassava yield with highest cowpea 
yields. However, if emphasis is on cassava production, 
the 70/2 arrangement would be preferable. 
Regarding the early vegetative deveIopment of cassava, 
especially plant height and plant width, the infIuence of 
cm.pea whiIe growing aIong wi th cassava was minimal with 
no differences between density or spatial arrangement 
treatments and only a slight difference between intercrop-
ped and monoculture cassava. Only after harvest of the 
Iegume, effects of cropping systems (monoculture-intercrop-
ped) on cassava growth could be observed, the influences 
of densities and arrangements remaining small throughout 
the rest of the cassava gro¡.¡th cycle (Figs. 7,8,9). 
b. Experiment 5/79 
In this experiment the results obtained in 1978 were 
to be verified using a narrower range of planting densi-
ties, 70.000, 100.000, and 150.000 plants per ha. Two 
spatial arrangements were-the same as in 1978, the 45/2 and 
and the 60/3 systems. In addition, a 45/3 and a 60/2 ar-
rangement was introduced. 
Cowpea grain yield results from this experiment show 
a much stronger density - arrangement interaction than in 
the previous trial, however, in principIe there was good 
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agreement between results of this and the 1978 trial, spatial 
arrangements again having a greater influence on cowpea 
yield than planting densities. The data were rather vari-
able sinee this trial was planted on a partly disturbed 
soil, but on the average, low p1anting densities again 
were giving highest grain yield, with no difference between 
100.000 and 70.000 pI/ha. Only the 150.000 pI/ha treat-
ment yielded somewhat lower (Fig.10). 
Among the spatial arrangements tested, the 60/3 system 
again proved to be superior to any other arrangement, the 
second best being the 45/2 system. No particular advant-
age was noted from either of the newly introdueed systems, 
60/2 and 45/3 (Fig.l1). 
Cassava yields were rather variable due to soi1 vari-
ability masking to some extent the effect of cowpea plant-
ing density on root yield, but root number showed a clear 
response being most depressed by high cowpea planting den-
sity. The 60/3 spatial arrangement was in this trial the 
system which caused the least yield reduction to cassava, 
Possibly through minirnizing interference of one crop with 
the other allowing ample space between cassava and cowpea 
and providing the most even plant distribution of cowpea 
in the space available between cassava rows (Table 5). 
The 60/2 and the 45/3 arrangements caused slightly 
more yield reduction in cassava, the difference of these 
two treatments and the 60/3 arrangement being about 
1000 kg/ha. Only the 45/2 system was notably inferior, 
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TABLE 5 
70.000 
100.000 
150.000 
60/2 
60/3 
45/2 
45/3 
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YIELD OF CASSAVA CV. t1 VEN 218 IN ASSOCIATION 
WITH COWPEA TVU 354-1B AS INFLUENCED BY COWPEA 
DENSITY AND SPACIAL ARRANGEMENT. CIAT-QUILI-
CHAO, 1979. 
ROOTS TOTAL No. OF ROOTS STARCH COWPEA 
KG/HA KG/HA KG/HA YIELD 
KG/HA 
25.676 89.236 8183 734.1 
22.374 80.633 6989 730.1 
24.251 79.552 7700 678.6 
24.319 86.368 7767 676.0 
25.332 87.500 8220 860.0 
22.491 81.533 7025 693.6 
24.261 77.160 7485 627.5 
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reducing cassava yield 3 t/ha more than the 60/3 system. 
(Table 5). 
In terms of plant height and plant width, the cassa-
va mono culture was always the best growing treatment. This 
result, being obtained in practically all experiments re-
ported here is in contrast to Gonzales (1976) who found a 
positive influence of cowpea on cassava plant heigh and 
a negative influence of leaf area. Although cowpea and 
cassava yield results are not statistically different in 
this trial due to large soil differences within the plot 
are a cassava shows the same trends as in the previous ex-
periment. A density around 100.000 pl/ha of cowpea is op-
timal for both cowpea and cassava and a greater distance 
between cowpea and cassava rows gives rise to less inter-
specific competition. The arrangement of two or three 
legume rows between two cassava rows shows no clear advan-
tage for either of these options in terms of cassava yield, 
but legume yield is always greater when a 3-row distribu-
tion is chosen. 
5. PLANTING DENSITY AND SPATIAL ARRANGEMENT OF GROUNDNUT 
(Experiment 4/79) 
A planting density-spatial arrangement experiment similar to 
trial 3/78 was carried out with groundnuts in 1979. In this ex-
perirnent the spatial arrangernent of 60/3 was the best for legue 
yield with no difference between the 45/2 and the 70/2 systems 
(Fig.12). In contrast to cowpea, the groundnut yield responded 
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positively to higher pIanting densities up to 220.000 pI/ha. Ca s-
saya yieId was following the same tendency as with cowpea, higher 
planting densities causing greater yieId reductions in cassava 
than the low densities, and the 70/2 arrangement being less ag-
gressive on cassava than the other arrangements (Fig.13). In this 
experiment the Iow groundnut yields are the resuIt of the good con-
ditions for cassava which was growing well and building up its can-
opy quickIy so that shading became serious for the groundnuts be-
fore maturity. In consequence the number of flowers (mean of 
859.000/ha) and the number of pods (mean of 830.000/ha) were very 
low. In contrast groundnuts in experiment 1/79 sown at a standard 
density of 220.000 pI/ha had 3'900.000 flovlers/ha and 1'700.000 pods 
/ha resulting in a yield twice as high as that observed in this ex-
periment. 
6. CASSAVA - COWPEA YIELDING EXPERlMENT 
After testing the cowpea collection both in monoculture 
and association the following cultivars were seIected: 
TVX-1193-059D (high yield in monoculture) 
TVN-1977-0D u 
TVX-1836-9E u 
TVN-3629 " 
TVN-2616-p-01D " 
TVX-1836-P-196 (high yield in association) 
TVX-930-01B " 
TVN-1977-0D .. 
Vita 4, and .. 
P-18 .. 
These lines were planted in association with cassava, CMC 84 
at a density of 110.000 pI/ha, using the 60/3 arrangement. Cassa-
va was planted using the standard pattern of 1.8 x 0.6 m (9259 pI 
/ha). One line, TVN-1977-0D was selected both in monoculture and 
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association, therefore, data of only nine lines are represented 
in Table 6. On the better soil of this field and with 1 t/ha 
of dolomitic lime instead of only 0.5 t/ha yields were higher 
than those measured before. The cowpea lines selected in the 
association with cassava were on the average higher yielding 
than the lines selected in monoculture, the former having higher 
number of plants/ha and more pods per plant and the latter a 
higher hundred-seed-weight. The best yielding line was P.18 
with more than 1.500 kg/ha in association with cassava but the 
plants hada tendency to climb under the somewhat more favourable 
soil conditions of this experiment so that yield reduction of 
cassava was very high. The cassava yield shows no difference 
between planting with cowpea selected in monoculture (mean cas-
sava yield 15.7 t/ha) and with cowpea selected in association 
(mean cassava yield 15.8 t/ha). In this experiment the cassava 
yields in association showed a depression of only 4.3-35% below 
monoculture yield. The highest yield of cassava was found with 
the low yielding cowpea TVN-1193-059, the lowest with the high 
yielding cowpea P.18 and TVN-1197-0D which produced a high yield 
(1.194 kg/ha) while affect'ing cassava yield very little (89.64% 
of the cassava monoculture yield were harvested). This line in 
1978 occupied the second rank in the legume monoculture screen-
ing trial and the third rank when planted in association (Expe-
riments 78/1 and 78/2), so that this line appears to have good 
potential and adaptation to both monoculture and multiple crop-
ping in this edaphic environment. 
TASLE 6 COWPEA YIElD DATA O, YIELDING EXPERIMENT 1979 IN ASSOCIATION WITH CASSAVA <eMe 84). 
GRAIN PODS poosl HUNDRED CASSAVA CULTIVAR DESIGNATION YIElO PL,NTS PLANT SEEO YI 7LD KG/HA HA 1,'/¡2 WEIGHT T HA 
o TVX-1l93-059 D 878 96.320 58.8 5.95 15.1 17.7 
ox TVII-1977-0D ' 1.194 94.792 96.8 9.56 9.3 16.6 
o TVX-1835-9E 781 85,042 64,5 7.37 11.7 16.2 
o TVtl- 3629 1.147 91. 806 82,8 9,15 14,0 12,1 
o TViI-2616-P-01D 1.047 96.042 71.2 7,30 14.5 15.7 
x TVX-1836-P-196 982 100.694 86.0 8.43 12,9 16,5 
x TVX-930-01B 973 99,583 77,5 7.52 13.9 16,4 
x VITA 4 1.177 101.736 99,4 9.52 9,4 15.6 
x P-18 1.555 84.375 77.7 9.14 15.2 13,8 
MEAN OF Ll NES SELECTEO 1 N MONOCUL- 1,010 93,016 74.8 7.87 12.9 15.7 TURE 
MEAN OF LINES SElECTEO IN ASSOCIA-
TlON 1.176 96.236 87.5 8,83 12,2 15.8 
CASSAVA MONOCULTURE '--- 18.5 
o LINES SELECTED IN MONOCULTURE 
x LINES SELECTED IN ASSOCIATION "-
'"' 
'" 
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7. MONOCULTURE - ASSOCIATION - ROTATION 
This experiment was designed to test the influenee of three 
eropping systems - cassava monoeulture, cassava/grain legume 
intercropping and a one cycle eassava two eycles legume rota-
tion - on soil fertility parameters and yield following a 
fertilized and an unfertilized system. Cassava root yield res-
ponse to fertilization (500 kg/ha dolomitic lime, 60, 100, 75, 
10, 1 kg/ha of N, PZOS' KZO, Zn and E, respectively) was sma11 
in monocu1ture, possibly due to the high amount oE organic mat-
ter being mineralized during the vegetation periodo However, 
with a greater demand for nutrients in the cassava-cowpea asso-
ciation, there was a marked response to fertilization. In other 
terms, addition of nutrients proved to prevent a strong yield 
reduetion of intercropped cassava, which suffered quite a strong 
reduction due to competition with cowpea when no fertilizer 
was added (reduction due to intercropping 23% without V.S. 11% 
with fertilizer). With cowpea, on the other hand, yield dif-
ferenees between monoculture (in the rotational scheme) and 
association were small without fertilizer showing that when 
nutrients are limiting, eowpea sueceeds in appropriating a 
greater share for itself, leaving cassaya with mueh less. When 
fertilizer was added, however, yield response was mueh greater 
in monoculture than with intereropped eowpea showing that with 
nutrients added, cowpea not only competes but also suffers 
from competition by eassava. Groundnuts being grown as the 
second legume eomponent in the rotational seheme, yielded mueh 
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better than in other groundnut trials, showing high yields with-
out and with fertilizer. The yield response to added nutrients 
~las only 18% (Table 7). 
As a consequence of putting formerly virgin grassland 
under cultivation, and as a result of the diverse cropping sys-
tems, large differences in soil parameters were observed already 
after completing the first crop cycle. Major changes were the 
decrease of organic matter, P, Ca and K. On the other hand, Al 
which fell markedly during the first part of the vegetation peri-
od, rose to almost its initial level at the end of the first 
growth whilst Mn steadily declined and pH increased aboye its 
initial value(Table 8). At the end of the first cycle the plots 
with fertilizer had higher P and ~ID, a higher pH and a lower 
Al but al so lower Mg and K concentration. The organic matter 
and Ca were not different from the unfertilized plots. Compar-
ing the three production systems, cassava monoculture, cassava 
cowpea association, and cowpea-groundnut-cassava rotation, cas-
sava monoculture plots showed the highest O.M. and Al and the 
lowest Ca and K concentrations. The association was most ef-
fective in raising the pH whilst cassava monoculture consistent-
ly had the 10west(Table 9). The somewhat higher pR in associa-
tion went along with lower Al and ~, but also a lower P concen-
tration was observed indicating a strong demand of the system 
for this elemento The rotatiod had the highest P, Ca, K and 
Mn and the lowest O.M., Mg concentration in the soil. In con-
clusion it can be said that the rotation (so far cowpea 
monoculture ) did not provide the expected positive influence 
1 at this stage equivalent to cowpea monoculture 
•• • 141 
TABLE 7 CROP YIELDS OF CASSAVA, CO\;PEA AND PEANUT OBTAINED IN A 
MONOCULTURE-ASSOCIATION-ROTATlON TRIAL EXPERIMENT 1/79. 
CIAT-QUILICHAO 1979-80. 
CASSAVA TOTAL COW?EA GRA IN GROUNDNUT 
eRO? SYSTEM ROOT - T/HA YIELD -11J% 1i2O 
KGlHA 
SHELLED-147. liZO 
KG/~.A 
A. WITHOUT FERTILIZER 
CASSAVA MONOCULTURE 36.2 
CASSAVA-COWPEA AS-
SOCIATlON Z8.0 8QO.3 
ROTATlON OST YEAR) 
l. COWPEA MONOCUL-
888.7 TURE 
2. GROUNDNUT MONO-
1137.3 CULTURE 
B. W ITH FERT 1 Ll ZER 
CASSAVA MONOCULTURE 37.7 
CASSAVA-COWPEA AS- 33.6 1112.3 SOCIATlON 
ROTATION (1ST YEAR) 
1. COWPEA MONOCUL- 1551.8 TURE 
2. GROUNDNUT MONO- 1379.6 CULTURE 
TABLE 8 CHANGE IN SOIL 'PARAMETERS (5-20 CM) DURING THE FIRST CROP CyelE OF MONOCULTURE-ASSOCIATION 
ROTATION TRIAL WITH CASSAVA, COWPEA ANO PEANUT. OBSERVATIONS AFTER MAY 21 REPRESENT MEANS 
OF TREATMENTS, WITH FERTILIZER. CIAT-QuILlcHAO, 1979-1980, 
O.M p K AL l1N 
TIME DATE % pH PPM ---- MEQ ---- PP'1 
BEFORE LAND PREPARATION MARCH 10 8.4 3.7 3.4 1.15 0.37 0.39 3.9 81 
AFTER PREPARATION, BEFORE 
PLANTING MAY 21 7.9 lj.O 2,2 1.56 0,46 0.29 2,8 
SHORTLI' AFTER PLANTING 
AND FSRTIL!ZATlON MAY 30 9.2 3.8 3.4 1.99 0.58 0.52 2.9 102 
AFTER COWPEA HARVEST AUG 20 7.0 4.3 7.8 1.64 0.45 0.22 2.7 54 
AFTER GROUNDNUT HARVEST FEB 5 6.0 4.2 2.0 0.53 0.20 0.13 3,6 24 
AFTER CASSAVA HARVEST MARCH 18 7.3 4.2 2.5 1.37 0.31 0,16 3.4 45 
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TABLE 9 SOIL pH Itl A MONOCULTURE-ASSOCIATlON-ROTATlON CROPP!NG 
SYSTEMS TRtAl AFTER CO~lPLETING THE FIRST H.4LF-CYCLE 
(COWPEA HARVEST) CIAT-QUILICHAO, 1979-80, 
SAMPLI NG DEPTH-CM 
A, WITH FERTIL!ZER 
5-20 CM 
21-40 CM 
B. WITHOUT FERTIL!ZER 
5-20 CM 
21-40 CM 
CASSAVA 
MONOCUL TURE 
4.25 
4.13 
4.l5 
4.10 
CROPPING SYSTEM 
LEGUME-CASSAVA-ROTA TI ON 
(ONLY 1 COWPEA CyelE) 
4.30 
4.15 
4.18 
4.13 
CASSAVA 
COWPEA 
ASSOC! A TI ON 
L¡,40 
4,33 
4.35 
U9 
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on soil conditions (pH, M.O., Al, Mn) but it was efficiently 
using the nutrients. The association (cassava-with cowpea) 
seemed to have a positive influence on soil conditions and was 
using nutrients in a moderate way. Cassava monoculture also 
seems to drain the nutrient reserves agressively while at the 
same time worsening soil conditions by lowering the pH. All 
together the association proved to be most advantageous for the 
soil and it also gave a good total yield. However, further 
crop cycles must be completed before a definite evaluation of 
these cropping systems is possible. 
8. NUTRIENT REQUlREMENTS OF INTERCROP VERSUS MONOCROP SYSTEf1S 
This experiment was designed to throw light on the plant 
nutrition aspect of cassava intercropping. While individually 
nutrient requirements for both cassava and legumes in monocul-
ture are relatively well established, there is little knowledge 
about how this requirement should be assessed for a crop asso-
ciation. One way is to grow the crops both in monoculture and 
association together in one trial where nutrients are increased 
stepwise from ° to a high level, and compare the yield response 
curves obtained in each system in order' to establish the opti-
mum level for the intercrop and monocultures alike. Since at 
CIAT-Quil1chao, the most limiting plant nutrient 1s P, we con-
ducted such an experiment with cassava and cowpea, using P20S-
levels of O, 50, 100, 150 and 300 kg/ha. Basal dressing was 
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500 kg/ha dolomitic lime and 100 N, 75 K20, 10 Zn and 1 kg/ha 
of Boron. Cassava was planted at a 1.8 x 0.6 m arrangement 
(9.259 pl/ha) with cowpea in monocutlure at 0.6 x 0.15 and as 
intercrop in a 60/3 arrangement, preserving 110.000 pI/ha in 
a11 treatments. Fertilizer was banded at planting. In cassa-
va/cowpea association, an a11-ferti1izer-broadcast-treatment 
was added. 
Cowpea grain yield response to increased P-levels showed 
two peaks, one at 50, the other at 300 kg/ha (Fig.14). Besides 
uield, this doub peak was also observed ,.¡ith other parameters 
such as percent plant survival, No.of pods/m2 , No. of pods/plant 
and plant height. In association, broadcasting fertilizer gave 
consistently higher yields at all P-levels than banding. The 
pronounced sigmoidal yield response curve was not expected on 
this highly P-deficient soil where a more linear response would 
have been more likely. While different levels of mycorrhizal 
activities at different soil P levels might have given at least 
a partial explanation (Yost & Fox, 1979) we are not able to 
report on this sinee no myeorrhizal observations were made. 
Another explanation of the non-linear response of eowpea to 
a?plied P may l1e in the var1ab111~y of so11 P levcl~ whieh 
was rather high and mostly not in accar,dance with applied P 
levels (Fig .15). Furthermore I the better performance af co\"pea 
in broadeast than in banded fertilizer plots was although observ-
ed by other workers (Foud, Zaki, Amerhorn and Abdallah, 1979). 
not very likely to occur on a low P soil with high P-fixing capa-
city. We have no ready exp1anation for this extraordinary behavior 
but it can be hypothesized than on a droughty soi1 like that of 
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CIAT-Quilichao root expansion was enhanced by the broadcast ap-
plication and thus plants growing under these conditions were 
better able to absorb water and withstand the drought spells 
ocurring during the growth cycle. In the second cycle of this 
experiment which was replanted on the same plots, the advantage 
of broadcast fertilization is not going to be repeated. Cowpea 
in this second planting showed consistently better growth with 
band application of fertilizer as eompared to the broadcast 
treatment. A sigmoidal response of growth parameters to inerease 
P-levels was also observed with cassava which, however, did not 
exhibit this eharaeteristic behavior in root yield. In monoeul-
ture, maximum root yield was reached with only 50 P205 whereas 
in the cassava cowpea association with banded fertilizer, maximum 
root yield was achieved with 100 P 20 5 , and in the broadcast appli-
cation, 150 P 2 0S were needed to produce maximum root yield (Fig.l4). 
It appears logical that with greater demand for nutrients, in par-
ticular P, in association, the peak yield should ha ve been produeed 
at a higher P level than in monoculture. Also, with strong compe-
titíon for P in the association, banding proved to be more effic-
ient, producíng 0.7 t/ha more roots with 50 P 20 5 less. In no case 
was highest root yield obtained with the highest P level confirm-
ing that although cassava has a high external requirement of P 
for maximum growth in culture solution, maximum root production 
is achieved at much lower P levels in the field. 
under the soíl conditíons prevailíng in this trial and 
other experiments condueted at CIAT-Quilichao, both cassava 
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and cowpeas have been yie1ding reasonably well with levels as 
low as 50 kg/ha of P20S' When íntercropping the two specíes, 
indications are strong that P requírement rises to at least 
100 P20S to maintain a reasonable yield level of both crops. 
The issue of banding v.s. broadcasting could not be fully cla-
rífíed since resu1ts were contradictory, however, results from 
cassava would point at a higher effíciency of banding which ap= 
pears to be the more logíca1 way of fertilizer application on 
this type of soíl. 
9. COWPEA GROWTH AND YIELD DEPENDING ON SOIL CONDITIONS 
With cowpea, similar to dry beans (Phaseolus vulgarísl, 
growth and yield depression due to adverse soi1 conditíons (low 
pH, low Mg + Ca, hígh Al and t1n) can be observed but in the 
case of cowpea this reaction starts at a 10wer/higher level of 
these parame~ers. As can be seen ín Table 10, no single soi1 
parameter can be made responsable for high or low yields ín a 
given trial or cropping system, rather the soí1 factors as a 
group or comp1ex are acting together resulting in the growth 
and yie1d performance observed. Matching 5011 parameters with 
the corresponding cowpea yie1ds, it is seen that their inf1uen-
ce is very strong, this was demonstrated for example, by the 
mean cowpea yie1d of experíment 2/78 (cowpea with cassava, aver-
age of 61 cultivars) and experiment 3/78 (se1ected average of 
27 plots with different cowpea densities and spatial arrange-
ments). These drastic dífferences show that by working with 
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a minimum fertilization and a minimum of lime (0.5 - 1 t/hal, 
soil conditions often remained on the borderline for cowpea 
growth and planting on land with even lower fertility brought 
about a yield depression of several hundred percent (Table 11) 
or a total loss of one replication. Often soil quality was 
also influenced by the topography of the field, when going down 
to the valley the soil qua lit y and in consequence the cowpea 
yield was depressed. 
Since the reaction of cowpea to the soil was not expressed 
only in a yie1d depression but also in poor growth there was not 
only loss of data but also no competition for cassava, so that 
the cassava data from these plots or replications had to be ex-
cluded either. 
10. CASSAVA GROWTH AND YIELD DEPENDING ON SOIL CONDITIONS 
Cassava suffered less from adverse soi1 conditions, but 
response to ferti1ization was limited, particularly when cas-
sava was grown in monoculture. In experiment 3/78 for instance, 
where the maximum yie1d of cowpea was 75 times whe minimum yield, 
the difference between minimum and maximum yield of cassava was 
only five times. By planting in assocxation, unfavourable soil 
conditions were frequently nearly coropensated by lower compe-
tition troro poorly growing cowpea. In terros of vegetative growth, 
the most depreseed growth was never below 70% of the best grow-
ing cassava. The difference between plant height in the p10ts 
with best and worst soil conditions become important only after 
120 days (Fig.16). This same observation was reported compar-
ing monoculture and intercropped cassava, and when transition 
from dry to wet periods was observed. 
TABLE 10 SOIL CONDITIONS IN EXPERIMENTS WITH COWPEA 
EXPERIM. AVERAGE AVERAGE 
M.O. pH AL CA r1G K r'lN YIJLD YIELD KG HA KG/HA CODE % M. E. r~ONO ASOCIATION 
1-78 6.82 4.09 4.09 0.60 0.12 0.15 17.76 1179 
2-78 6.67 3.90 4.05 0.71 0.05 0.11 459 
3-78 6.97 4.27 2.17 2.78 0.16 0.10 1711 
1-79 9.19 3.91 2.54 2.37 0.64 0.60 115.13 1220 976 
3-79 8.57 3.88 3.65 1.62 0.48 0.39 25.21 1553 1094 
5-79 7.04 .5.94 4.56 0.56 0.14 0.15 38.40 714 
6-79 8.98 3.82 2.61 2.29 0.57 0.63 116.10 1069 
7.74 3.97 3.38 1.56 0.31 0.30 62.52 1317 1004 
TABLE 11 YIELDS OF COWPEA IN THE EXPERIMENTS 1978-79 (KG/HA GRAIN YIELD WITH 14% MOISTURE) 
FERTI LI ZA TI ON 
TITLE OF EXPERIMENT EXPER. AVERAGE MAXIMUM MINIMUM N-P20S-K20 
CODE YIELD KG/HA 
MONOCULTURE 
1. LEGUME COLLECTION IN MONOCULTURE 1-78 1178.6 2123,5 76.1 50-100-75- 10 
I 2. MONOCULTURE-ASSOCIATION-ROTATION 1-79 1220.3 1855.2 528.0 60-100-75+100 
3 PHOSPHORUS LEVELS 3-79 1553.4 2638.1 318.6 100- -75- 10 
ASSOCIATlON 
4. LEGUME COLLECTION IN ASSOCIATION WITH 2-78 459.1 768.4 41.9 NO 
CASSAVA 
5. COWPEA DENSITY AND SPACIAL ARRANGEMENT 3-78 1211.9 2128.1 28.5 NO 
(RANGE 110.000 - 550.000 PL/HA) 
6. MONOCULTURE - ASSOCIATION - ROTATION 1-79 976.3 1451. 6 703.6 60-100-75-110 
7. PHOSPHORUS LEVELS 3-79 1094.0 1897.1 127.8 100- -75- la 
8. COWPEA DENSITY AND SPACIAL ARRANGEMENT 5-79 714.3 1879.5 107.1 100-150-75-110 
(RANGE 70.000 - 100.000 - 150.000 PL/HA) 
9. THE BEST SELECTED COWPEA CULTIVARS IN 6-79 1081. 7 19/18.1 311.8 100-150-75- 10 
ASSOCIATION 
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11. CONCLUSIONS AND COMMENT (By D. Leihner) 
The experiments reported here were eondueted in order to 
start the development of an intereropping teehnology for eas-
saya with grain legumes on aeid, infertile soils, where eassa-
va eannot be sueeessfully intereropped with dry beans (Phaseo-
lus vulgaris), Investigation was foeussed on three aspeets: 
1. Identification of sUitable genetie materials 
2. Clarification of agronomic management of these mater-
ials in assoeiation with eassava 
3. Establishment of nutritional requirements of the erop 
assoeiation 
Among the 10 grain legume species sereened for adaptation 
to 10w soil fertility, acidity, growth habit and yield, two 
speeies - eowpea and groundnut - showed the greatest potential 
as an intererop with eassava in simultaneous planting. A third 
species, velvet beans, also showed good adaptation to acid, in-
fertile soi1 conditions. However, its climbing habit makes it 
unsuitable for simultaneous planting with cassava. We suggest 
that further investigation elabora tes the management practices 
for intercropping this specie at the end of the cassava growth 
cycle using grown-up eassava as support. Cowpea, although its 
toleranee to low pH and P is not unlimited and somewhat less 
than eassava, was definitely the most promising legume, produc-
ing an average yield in assoeiation with eassav of more than 
one ton of dry grain (mean of 6 experiments, see Table 10). It 
also proved to be a rustie erop in phytosanitary terms, usually 
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conditions. Without applying a minimal basal dressing of 0.5 
t/ha of lime (normal limes tone or better dolomitic lime), growth 
of all crops was poor and yields low. While organic matter and 
potassium were sufficiently high at least in newly cultivated 
soil which had been under pasture before, to provide N and K 
to the first crop, these elements and particularly P showed ex-
tremely low levels on land which had been cultivated for several 
erop eyeles. We therefore tried to establish 
a. the long-term effect of different eultivation systems 
on soil fertility and yield of eassava/legumes. 
b. the P requirement of intereropped cassava with legumes 
as opposed to the respective monoeulture requirements. 
While with repeet to a) we arrived only at very preliminary 
conclusions - intercropping generally having a more beneficial 
influence on the soil than either eassava or legume monocultures 
-we are able to make a more conclusive statement on P require-
mnnts of cassava/cowpea assoeiations. Our data led us to con-
elude that in order to produce acceptable yields, both cassava 
and cowpea require a minimal application of 50 (to 100) kg/ha 
P 20 S in monoculture and this quantity has to be increased to 
100 (to 150) kg/ha if the two are grown in association. Cowpea 
does respond to higher P levels, but it may be uneconomical to 
apply them. Band applications produced lower cowpea yields than 
broadcast applied P, but for cassava,banded P was more efficient 
in terms of kg root yield produced per kg of applied P. The 
banding-broadeasting issue needs further clarification. 
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requiring no or at most one insecticide spray while no fungi-
cidal or other applications were necessary. Groundnuts, a food 
grain and highly valued specially crop at a time, proved to 
have great potential with low input levels, as well. However, 
we are more at the beginning with this erop sinee at time of 
planting these trails, no varietal collection was available, 
confining our work to one single cultivar, ICA-Tatui 76. We 
suggest that future efforts should be directed at obtaining 
and screening a greater variety of genotypes of this crop, iden-
tifying even superior rnaterials. 
With suitable genetie rnaterials available, our next concern 
was agronomic management. We focussed on determining planting 
densities and spatial arrangernents for the legumes in associa-
tion with cassava, expecting that these should be different 
to those optimal for cassava/bush bean associations due to the 
largely different growth habit of cowpeas and groundnuts. From 
our data it can be concluded that under the acid, infertile 
soil conditions of Quilichao, cowpeas gave rnaximum yields at 
around 100.000 pl/ha whereas groundnuts had an optimurn density 
of above 200.000 pI/ha. The spatial arrangement influenced 
both inter- and intraspecific competition, both being minimal 
in a 60-30-30-60 cm triple row arrange~ent of the legumes be-
tween cassava,a planting pattern which appears particularly 
suitable when planting is done on the flato For cassava, we 
used the standard planting density and arrangement which had 
been tested already with cassava-dry bean associations. 
Plant nutrition proved to be critical under the given soíl 
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In this two-year project, we stressed the legume-side of 
our intercropping research, partly because ideal genotypic cha-
racteristics and management practices for cassava in intercrop-
ping systems were already defined at an earlier stage¡ however, 
the process of selecting well adapted, high yielding cassava 
genotypes for acid infertile soil conditions has not come to 
an end, and as superior cassava selections or hybrids emerge, 
we shall be able to select those which, under the given edaphic 
conditions show sufficient early vigor, erect growth, late 
branching and high yield to make them ideal partners for cassava 
legume associations on acid infertile soils. 
